Redox capacity of cells affects inactivation of glutathione reductase by nitrosative stress.
Glutathione reductase (GR) plays a pivotal role in maintaining glutathione (GSH) in its reduced form. We have isolated a cDNA for rat GR and constructed a baculovirus system to produce recombinant GR on a large scale. This protein was purified by simple, two-step chromatographic procedure using DE52 and 2',5'-ADP Sepharose. Tissue distributions of GR were examined by Northern and Western blotting with a rabbit antibody to purified GR. GR was expressed in the order of reactivity; kidney, colon, liver, stomach, etc. Western blot analysis showed that both the cytosolic and the mitochondrial fractions of liver homogenate gave immunoreactive bands of similar size. This indicates that the same gene products exist in these fractions. Since nitric oxide (NO) produced under inflammatory conditions causes nitrosative stress and affects the redox states of surrounding tissues, we investigated the effects of NO donors on the enzymatic activities of purified GR. S-nitrosoglutathione (GSNO), 3-morpholinosydnonimine N-ethylcarbamide (SIN-1), and S-nitroso-N-acetyl-D,L-penicillamine (SNAP) at 1 mM gave 39, 15, and 12% inhibitions, respectively. In RAW 264.7 cells the GR activity was reported to be inhibited by GSNO. In A549 cells, however, no such change in the activity, protein levels and mRNA of GR was noted. Since these cells have a much higher redox capacity than RAW 264.7 cells as judged by GR activity and thioredoxin reductase activity it wound minimize cellular damage, including inactivation of GR caused by nitrosative stress.